The influence of lubricant characteristics and operating parameters on the elastohydrodynamic lubrication in hypoid gears is investigated. The full thermal elastohydrodynamic analysis of lubrication is applied, based on the simultaneous solution of the Reynolds, elasticity, energy, and Laplace's equations. The oil viscosity variation with respect to pressure and temperature and the density variation with respect to pressure are included. Using a computer algorithm, the influence of oil viscosity, pressure-viscosity and temperatureviscosity exponents, supplied oil temperature, speed and minimum oil film thickness on maximum oil film pressure and temperature, EHD load carrying capacity, and power losses in the oil film is investigated. The obtained results are presented and discussed.
INTRODUCTION
During the last decades many theoretical and experimental works have been directed towards the analysis of elastohydrodynamic lubrication in line and point contacts. Dowson, D., and Higginson [1] , based on the results obtained for EHD lubrication of spherical bodies, have developed equations for the calculation of the minimum oil film thickness and power losses in the oil film in gears. Some researchers used these equations for the determination of lubrication characteristics of different types of gears. But the special geometry and kinematics of gears make such a calculation doubtful. The full thermal EHD analysis of lubrication of gears was carried out by Simon [2, 3] , Huang et al. [4] , Yu et al. [5] Kong et al. [6] , and Bercsey and Horak [7] . On the lubrication of hypoid gears only a few papers can be found published by Simon [2] , Jia and Guo [8] , and Yi and Chenwen [9] .
In the thermoelastohydrodynamic analysis of lubrication of machine parts the main characteristics of the lubricant are the viscosity and its pressure and temperature dependence. The viscosity and its variation with temperature were experimentally determined for all the commonly used lubricants, but for the pressure-viscosity relationship many different results were obtained. Some of these results were presented by Roelands [10] , Bair and Winer [11] .
THEORETICAL BACKGROUND
The equations governing the pressure and temperature distributions and the oil film shape are the Reynolds, elasticity, energy, and Laplace's equations. Point contact EHD lubrication analysis is applied because of the theoretical point contact of mismatched hypoid gears.
The viscosity variation with respect to pressure and temperature and the density variation with respect to pressure are included. The viscosity-pressure relationship is described by the commonly used Barus and Roeland's equations [10] .
As the Reynolds, elasticity, energy, and Laplace's equations represent a highly nonlinear integrodifferential system, this system of equations is solved by using the finite difference method and numerical integration. The finite difference method is based on a three-dimensional grid mesh in the oil film and in the teeth. The obtained system of linear equations is solved by the successive-over-relaxation method. The numerical procedure was described in details by Simon [2] .
RESULTS
On the basis of the presented theoretical background a computer program has been developed. By using this computer program the influence of lubricant characteristics (oil viscosity, pressure-viscosity and temperature-viscosity exponents, 
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supplied oil temperature) and operating parameters (speed and minimum oil film thickness) on maximum oil film pressure ( p max ) and temperature ( T max ), EHD load carrying capacity (W), and on power losses ( f T ) in the oil film was investigated.
In Fig. 1 factors k p max , k T max , k W and k f T represent the ratios of EHD output parameters calculated for the arbitrarily chosen lubricant characteristics and operating parameters, and of the same EHD output parameters obtained for the basic set of input data. Fig. 1 Variation of EHD characteristics with pinion angular speed
CONCLUSIONS
By performing a full thermal elastohydrodynamic analysis of the lubrication in hypoid gears, the influence of lubricant characteristics and operating parameters has been investigated. On the basis of the obtained results the following conclusions can be made:
1. The calculated EHD lubrication characteristics considerably depends on the method by which the pressure viscosity relation is described (Barus or Roelands).
2. The use of thicker oils is with positive effects on EHD load carrying capacity of the oil film, but in the field of higher viscosities this effect mostly diminishes.
3. The pressure viscosity exponent has a very strong effect on the maximum oil temperature, and the temperature viscosity exponent on the maximum oil pressure and EHD load carrying capacity.
4. By the increase in speed and by the reduction of minimum oil film thickness the load carrying capacity is considerably improved.
5. The power losses in the oil film are strongly effected by the minimum film thickness, but only for its lower values, and moderately by the pressure viscosity exponent. All the other parameters have an almost negligible influence on power losses.
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